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During mooring system design phase, two factors that can influence mooring line tension significantly were mainly considered: geometrical effect and increased stiffness for large offset. As water depth decreases, the contribution from difference frequency part becomes increasingly more significant . Therefore in order to capture the lowfrequency response accurately, a full QTF method is recommended while Newman's approximation will underestimate the response.
The highly non-Gaussian responses in high sea states indicates possible extreme mooring line tension and floater motion, which makes it quite challenging to design mooring system for extreme environmental conditions especially in shallow water. Flowchart of the analysis process and software used.
Load models
Mooring line tension increases nearly linearly when the offset is small, then it increases in a nonlinear manner for all three water depths. The phenomenon becomes more significant when water depth decreases.
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Methodology
Mooring design for moderate water depths is relatively easy to achieve, but it is challenging for shallow water. Mooring line tension increases in a nonlinear manner when the offset is large and it is more significant in shallow water.
The highly non-Gaussian responses in shallow water indicates possible extreme mooring line tension and floater motion especially.
Newman's approximation is good if the frequency difference is small, which is normally the case for horizontal motions for floating structure especially in deep water. Newman's approximation becomes uncertain when it comes to shallow water. In this paper, Newman's approximation will be considered in horizontal motions while full QTF method will include contributions from all six degrees of freedom.
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